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Results

Background
Bees are an integral part of the environment as they
play an important role as pollinators for many types of
agricultural products. This makes it essential for us to
successfully extract the genetic material from wild bees,
which allows us to better evaluate the genetics and
longevity of bee populations. It is important to know how
different field collection and storage methods will reduce
the quantity and quality of the genetic material, and at
what rate the DNA in collected specimen will deteriorate
over time.
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Figure 1. Comparison of killing agent and
storage temperature on DNA fragment sizes
(ladder size = 1Kb)

Conclusion

● Ethyl acetate as the killing agent did not
reduce the fragment size of DNA
extracted from fresh Andrena
specimens
● Specimens kept in the car temperature
did not show more fragmentation of
DNA size (Figure 1)
● Ethyl acetate as a killing agent
significantly reduced the DNA
concentration extracted from fresh bees
(p=0.017) (Figure 2)
● The temperature of transportation in the
car v.s. ice did not significantly change
the DNA extraction concentration

● Do bee DNA in collected specimens become more
fragmented over time?
● Does ethyl acetate as a killing agent fragment bee
DNA more than ethanol in freshly collected specimen?

Methods
Collection:
● We conducted monthly bee specimen collection from 8
CP-42 sites (within 1-hour drive from UNI)
● Bees were brought back to the lab for pinning and storage as
well as evaluation to determine species
● We extracted DNA from Bombus griseocollis collected in
2015, 2018, 2019 to compare to freshly collected individuals
● To evaluate the killing agents, we used 12 freshly collected
Andrena bees. 6 were killed using the ethyl acetate kill jar
and 6 were killed using 100% ethanol.
● To evaluate the effect of storage temperature during
transportation, for each killing method, 3 bees were placed in
ice and the other 3 were kept in the vehicle temperature
while transporting to the lab
DNA Extraction:
● We used the thorax muscle as well as the occasional middle
leg to extract DNA from Bombus griseocollis. With the much
smaller Andrena spp., we used the whole bee for extraction.
● After the extracted material was dissected, it was placed into
a centrifuge tube and mixed with a cocktail (Qiagen DNeasy
Blood and Tissue Kit) to extract the genetic material. The
cocktail was incubated overnight.
● Upon completion of the DNA extraction, the mixture was
placed on an electrophoresis gel for the visual examination
of the DNA fragment size.
● A Qubit fluorometer was also used to determine the
concentration of the extracted DNA

● Ethyl acetate did not show clear degradation of
DNA or reduce DNA fragment size when compared
to bees killed in ethanol
● Storage temperature over short periods of time did
not reduce fragment size of DNA.
● Ethyl acetate when used as a killing agent was
shown to significantly reduce the concentration of
DNA within bees when compared to bees killed in
ethanol.
● Short term storage temperature was not shown to
make a significant difference in DNA concentration.
● The age showed a direct correlation with the size
of the DNA fragment with the 2015 and 2018 bees
having no fragments longer than 1 Kb; while the
DNA fragments of the 2019 bees were mostly
comparable to the 2022 bees, however, outliers
and inconsistencies did exist.
● DNA concentration varied mostly from specimen to
specimen, however, concentration of the 2019 and
2022 bees were similar and comparable.
● For future bee collections aimed for genetics
studies, our study suggests ethanol be used as
the killing agent and that genetic testing be done
using more fresh and recently obtained specimen.

Figure 2. Comparison of killing agent and storage temperature on DNA extract concentration
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Figure 3. Comparison of DNA fragment size from
specimens collected in different years

● The age of the specimens showed visually
prominent effects on the DNA fragment
size (Figure 3)
● DNA extracted from 2015 and 2018
specimens did not show fragments longer
than 1Kb
● DNA extracted from 2019 bees had
fragment size comparable to 2022 bees,
although the size varied in different
individuals, demonstrating inconsistencies
in DNA degradation
● DNA concentration from older specimens
showed large variations, where one 2015
specimen showed abnormally high
concentration (11.1 ng/muL); the
concentration from 2019 and 2022 bees
were comparable (Figure 4)

Figure 4. Comparison of DNA concentration extracted from specimens collected in
different years
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